The formation of aminopyrine cation radical by the peroxidase activity of prostaglandin H synthase and subsequent reactions of the radical.
The oxidation of aminopyrine to an aminopyrine cation radical was investigated using a solubilized microsomal preparation or prostaglandin H synthase purified from ram seminal vesicles. Aminopyrine was oxidized to an aminopyrine cation radical in the presence of arachidonic acid, hydrogen peroxide, t-butyl hydroperoxide or 15-hydroperoxyarachidonic acid. Highly purified prostaglandin H synthase, which processes both cyclo-oxygenase and hydroperoxidase activity, oxidized aminopyrine to the free radical. Purified prostaglandin H synthase reconstituted with Mn2+ protoporphyrin IX, which processes only cyclo-oxygenase activity, did not catalyze the formation of the aminopyrine free radical. Aminopyrine stimulated the reduction of 15-hydroperoxy-5,8,11,13-eicosatetraenoic acid to 15-hydroxy-5,8,11-13-eicosatetraenoic acid. Approximately 1 molecule of 15-hydroperoxy-5,8,11,13-eicosatetraenoic acid was reduced for every 2 molecules of aminopyrine free radical formed, giving a stoichiometry of 1:2. The decay of the aminopyrine radical obeyed second-order kinetics. These results support the proposed mechanism in which aminopyrine is oxidized by prostaglandin H synthase hydroperoxidase to the aminopyrine free radical, which then disproportionates to the iminium cation. The iminium cation is further hydrolyzed to the demethylated amine and formaldehyde. Glutathione reduced the aminopyrine radical to aminopyrine with the concomitant oxidation of GSH to its thiyl radical as detected by ESR of the glutathione thiyl radical adduct.